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Wings In Orbit 



A new, authentic and authoritative book written by the 
people of the Space Shuttle Program 


Description of the Shuttle and its operations 
Engineering innovations 
Major scientific discoveries 
Social, cultural, and educational legacies 
Commercial developments 
The Shuttle continuum, role of human spaceflight 
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Vision 



Overall vision for the book: 


The “so what” factor? 

Our vision is to “inform” the American people 
about the accomplishments of the Space Shuttle 
and to “empower” them with the knowledge about' 
the longest-operating human spaceflight program 
and make them feel “proud” about nation’s 
investment in science and technology that led to 
Space Shuttle Program accomplishments. ^ 




Vision (continued) 


Focus: 

• Science and Engineering accomplishments 

(not history or hardware or mission activities or crew activities) 

• Audience: American public with interest in science and technology 
(e.g., Scientific American Readership: a chemical engineer, 

a science teacher, a physician, etc.) 

Definition of Accomnlishment: \ / 


Definition of Accomplishment: \ 

• Space Shuttle Program accomplishments are those “technical results, 
developments, and innovations that will shape future space programs” 
or “have affected the direction of science or engineering” with a focus 
on unique contributions from the shuttle as a platform. 


Guiding Principles: 

• Honest 

• Technically correct 

• Capture the passion of the NASA team that worked 


♦ 
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Netv fleets After StnUefatj 
Wjssrajr T 

Jimue Jutrl;. . NASA obtained 
pfliftessiw ri?«ir:|'- Fw rpdtfiptir, Wi Ar 
i icld Wineftny [ uncra ' irrmppii nf ihc 
Orion Sldwla jffiira rewheil liny 
^PHK-ni'wmpKi-rtW'i Hwird new!?. 
fiiriKKd ilJf> . TIil'm! p[lKtt(lbE^«f} 
Mut'd HK* ijnHrd pn^dL-ifi. 
die firniliiiwi i&ji Hubble waadd 
ontflribulc in a significant way lu the 

MU'trn el iJk- Sonnobmel ettwtef 
plroerary ipicnw, In anenher 
dSteTVJlIrtl, HUBftltf tSctcelc-J i lunl 

|J jLipy nlsihlid _i lutnirkrtii i^fUaul ^hlMt 

rnr(jnaii^«irflnr nhjmj, M*£gc*hmp 
Hi Pi hillklnMn qwtift -nM ilnl'i^ v-. 
were fimii menially I inked la our rwn 
iTjUi). Ihc caEr of an cstrcmt-ly dense 
BMkol f InMft fif ir^m Hb 1 1 liJbtilar 

duster 17 1 ue jnjc -wj* icMilied. 
tknimvrihriiiqc d^fimlaiiTly fo llw 
*Lquiejl «■ ienlpfic ewrrjiiiinilY ihal 
mdi.t iduul ’Ur- in ttuwdfll lieldr- 
1,4 h k 1 1 1 1^- JiuingriiiStd w Wi #W wpertii 
cmapmp power of I Subbit . 

Shoemaker-Levy 

IliirK H-ulilile uJnenuiucn af wlej 
'■yislcin ohjccls int-luJedlhr 'pc-clamlnr 

cr*Ji Conwt Skcvmfcer-Lcvy ■? iiifo 

Jupiter in I WJ This nrnl was 
mflftcsiNif Irnm ion in finish. Irm«i Ihe 
fin; fnigmfjn impoci to Ihe □ tie mini h. 
isi 1 Kb Jtwian almnspbcrr. Intipes nen: 
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iilcr r. iliIcti Siy.liMiiderarc'iine iK 1 ifepnli 
or" Ihc imp-aci* unJ ihe iijiutc id 
Jil(Mn "i fBTWfihGric tSmpOfJtkxi 
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u- ill: Wnk FkU I1u)djr> L amen 1 
^Ihwed irniTim ftribK* prefndlrty Jhro 

CEdurnrKflfcuSd pas anddnsL Irtvidc I he 
IFFCuui Towns. - uflcMrilai nrrtrttaF 
ccdl^itn in fnni> yfiimp uin These 
new hoi ’lira Iber. heal end lunijw the 
)P* jt4 hli.fcw ih votty frirtii dw fttmuion. 
sites Ihc dramalic xrar.pu'hliiiKd m 
nm.-sfi«^rs fw nnrF tokk-. tsrf.nl r.j 
TeJeem i tv public repuLumn i-1 Sf uhMe- 
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She* Holes 

Tram ^ra-jnd-hawd liira, «ieBfLs?.s 
hr*™ iJid pmIiiifo. ciliikd idh. and 
pmerfuL imlu.1 rtii^jeei i|uc ^su«dk 
vi eH hrs\inil Iherrofnical periphery. 
Hiffc i-riiy nrtflNnvii>mij 
FpectziHurefiir otMetvaurnw. at" iplnin 
wafgirsled dial wane of Lhnc dbjett? 
mi a hi fiipiiiiriilu£( emraym cjrfuit 
near their cm lent, listen Wide Field 
Plrthdaij Cumctn 2 ut'wn-jfliutoufihc- 

IFiTiJUiK Of teVCUl p.ll.lMC:- ’■llpfievx-d 

Ihjr bluL'k Insles might be tiiJArnlFH.lv. 
ShiMever, ii wisihe idsn^arum isl'ehe 
giun l'II .plicul galir], MS? Midi ibe 
Fbmi (lfrjPrt Srftsr'.’pNf'b ihir 
CiindLztnelyid.'nriiTMir^iLsd ihat 
Mipcwrik.iiiehlset hulc>oiil m large 

iTna*'wiiK nnninjr pcnni in 




hlMh hfile Untl^. wiili iprtShiMntfj 
betrtg Lhe iKiM-Lvfid dtjjpM*»iie liwt 
HstitTomCT'i omltl iim Iphcpn Ibc 
llkMk -of HttK exotic 

BmifV Block l* if &rff 

fteterrUnrpiliiiimcd gnahtnrllubtik 
research mu its umiersund Ihe rutupe 
■j I Lfre uniscrK and luuk tadt in 
nine ii' i he rti-l^i ftwim# lai In 
In iJcccmlnir IJOj, 2 yam aha the 
tlrs^ semiring imw-wm Huftblr's Wide 
J-hjlilJHanaaryl Jin«r^ i *fs piwm«| 
□Ln fieliiin Una Major for JO ibys. 
dK^TluU&njlMitirti'a.ift'. Ilk I'ltUll 
.Huge Ihe-IJubble Ifee-p FiclJ mj>, 

.il iheiiraf-. ihr deqrof a^rOnnmnr.il 

=mnBCPer tmi^ircd Iftc (field pnA« 

deep intn Ihe imi\ erw and CDtkuns ih.it 
I.HH.I galH^tsSUi vjruVJ riiWMhhb. 

Aficr ihc hnhhfc- Sfwf F'«rtJ Am ■*■«* 
pa-educed, telc-icnpcv m-ctc pointed ai 
die wire purl or Ihr ily Iri obtain dull 
hi every Lumaeh'ahle way IUsmFk 
bublermg die iJc-u Ihai ^jluics ban 
fhnfi fkni Jitii! or wimlkf 

cumpfinonisduc jitl 1 imcgulieLy sherpe-d 
and i.Ili? lire rale of U ir and galaxy 

IneiTKiniin wfn rra^h hnihr^ni ihc nftfl. 

urialyiur uf lire da la pushed llv 
■?|Hci\ali(c lutn-fwjc hH-i. in 
uppewiinuikrly 1 2 bdhuri u'jt- I 1 jjfcs . 
wnflrri phi If ubHr Tk-rp Flrhl plain akrac 
sttflilxr in dw hM^dwii jiU doiwncm 
dtr new ubfentdikliug uf nmoolugmal 
ruiLt a.4Wi!f*'-'k-4l phciHHiWTlj. 

Tie iinriKidiulC nrFrwxr or KuW'k- !>cr|i 
Field detu nepweAenced j warer^ieil in 
utranurah-al reHurcti ti v, ell. A iicm 
flieqhi«J wm iHim iiw aipwnlrKi^ 
UKranniaicil Fjci Inis and the 
cullrtdPC (walnpowtrorihc sricnnrrr 
crwnnbinih on a epeedie PC*4J»f h 
pchlcin Tims, the Hubble Deep F'idJ 
rqmwi^ wt tm\y a teaj* li.irwnril in 

v: jeoiiik ltUl-: si ending uf Lhe mu', erse, 
bul n wgnitieanrjhftalMin ra Ilk-Viuy 
UfeptKny w-ibi iwnjdkjtftl. 



Tfj Air liJ yy ttuf tkrtm. M*y, 

drirtz tflf ifvhw k? Dir 

$ppa $txjf3o Ingram, ITMiWii# 

J W ttw iavneriPtf cn 1 a □ 

% \ . mum lifre^SfTmtmJ'fliPcp&flir 

’ V pniWam jtffrOTOTphiafe f>k IT. 

m&c nrHiWfliw DwtT at «w i^ Wrprwr Awmcm senwhi^ tfSsstiw 

Ed 1 «T Fram NuWrt nprffintptlfln ft (ile Jnprf 

ragwffeib. hj pw jifiimnjiiS iffto Bw tfW BJ/PO F fBl 

ttv&flr! mt wf nm* fftmeAF uvtf Do ht^o». hVMtc-fc-ww a syrotoi 

UI 1 #®* fflwf «n fKrinrtjfly pnd srqjwpft (ft* jmitfto JJWtS JIW^Mflpjw, 


•fw zpanfHymiBXtwiWstjlftoaiwwrpf y*»hiw t wju un Jip m 1 
Mlwif ftwwf iPtJlhf iiuneh mth an ffiTwpwr? m^o h*f«ifr*np 
mb hfant •»: limuitif tnday Snew aetf hlghrfli-M on Bw sr.Ta d ry. 
taptftwcfit m 

?nxx*tatm *>m9 fptodcp} Mvrr^oii (iff eWwT«T*t pv MiWik. Jff M* 
rifa/tt, iwfl */kw m ewtf n* ft, mpwwa^firwsm vmw Bn/tty 
|?5Cfff*ir pf rggg, n(h«^ nhw VI OcwaWer w. Jflffli 

LAU'MWlHf (WiiTi^CimfltiWt- (TrtW!p«Tt^1kJrMWpi6»rf Andift* 
iwfiiimfirfy, FA wvnr frvio of Bfk fl’ri S h few* b (hv hv 
n/*tft,iiTeifls^jrtfhtj5we(.. w*w*fvtvr!& 1 '’ 


Sutjsequert Servlfjins Mission? 

Stafv/cwip Wisswn 2 

By Ihc end Pif I I Idhhle *as. □ 
(KttkattlTC -jkwIi fu l'.Hjd, A Idi 
inAlnirami^ foroprital and ullnivioler 
Ailrunuui}. Dvnny Ihc scliiiiJ 
■ipm'ICini inj^inn, jit Fehevurry IWT, 

Ihc 5T3>ri2 enrw irKlalkd two new 
HiemirW IfcaitiMiiuiii-*. iJk- ‘Jnci 
Inriared Camera rod M iilcM Jhhecr 


SpoLlrumrtcr. crlkndirg lluHilc * 
ispshiJirics rathe -.nfruzuil rod 
Ihe Sfuee T«ks4.vj)e tiuupiiig 
SpcMiriinraith.iiiflcttfip uiirtvieilei 
sfiectn-nDupcgt eupobdriy 
AslivitoTrttTi now CTpoinkd ihcir 
iTPearch in fM-chC *tnTfdiyin , il 
pheourneEa using lt>* e teelle.nl 
nlUpMid fCftk'HTMiWC uHldMiftf 
uuupled -.iiili i-;ih capobihiy cnei a 
TirgEr nmgr irT yvayekT^lht. 
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Astronaut Quote 


Examples 



Eilw OCtiMi PW? 
jmKwtw&fcmpsm 

STS-56{t&}\, 

£TS‘96{tmk 

tNtsjfrm&m 


Atmospheric 
Observations and 
Ozone Assessments 




"CTTfci tome Affnosphefic Lah&rJtory for Applications arJiJ Sttorrea mtestorts 
in the early i99fc llfoztratat the collaborative mfa that the shuttle amid 
ate y unit] uttmaimd science saltsliffos. BM* (tie sait Rites hint the 
advantage of staying in prfcu'f for years at a Uimev provbfog a bag-form set 
at measurements of ozone and f/wrJtfoate tvfotnd to the creation anti 
destruction of ozone, their optics degraded over time due to totereetfwi 
with uttravtoffl tight The Spacn Shuttle carried up frostily calibrated 
Instruments et the same design, and too* itimuharmuts measurements over 
a ported of 9 or w days; the resotneg data cempansee provided 
factors that improved the accuracy ot the satellite data and greedy Increased 
tocif scientific value. 

“tftitf $1 tod IMt raqultemnte of the mission was to vidmiapv each 
sunrise and sunset fur use t?y the j winebat investigate- ct the Fourier 
transform spectrometer, an instrument that used the sunlight peeking 
through the atmosphere as a tight source in ejecting chemical information. 
Thus, one tti tne crew needed to ire m the flight tideft to jJM 

and step the recordings, ajoh we fayed as it gave us the opportunity to view 
the incretiibfe change from night to day and hack again. I would usually 
pick EJfi otJrpflArof gym-stabilized and watch, fascinated es the 

layers of the atmosphere changed to number and color to an incredible 
spectacle that repeated Itself every 45 minutes as we orbited the Earth at 
28,200 km per hour f 1 7,500 miles per tmft " 



A Balky Hydrogen valve 
Halts Discovery Uttott 


“i had the privilege ot twin g the pilot an the maiden flight ot the Orthfor 
Discovery, a hugely successful mission We deployed three large communications 
sateUites and tasted the dynamic response characteristics ot an extendable 
safer army wing, which was a precursor to the much forger sofor array wings 
on the totemationai Space Station, 


H But the first launch attempt did net go quite as we expected. Our pulses ware 
racing as the three mam engines sequentially began to mar to hie. but as we 
rocked forward on the launch pad it suddenly got deathly quiet and all motion 
stopped abruptly With the seagulls screening in protest outside our windows, It 
dawned an us we weren't going into space that day The test comment came from 
Mission Specialist Steve Hawley who broke the stunned stfertce by calmly saying 
1 thought wed fie a lot higher at MECG {mam engine cutoff* So we sow started 
cracking busy fakes while waiting tor the ground crew to return to the pad and 
open the hatch. The faking mss short-lived when we realized there was a residual 
lire comm# up die left side cl the Ortufer, fed (rum me same balky hydrogen 
valve that had caused the abort. The Launch Control Center team was quick to 
identify ttm problem and initiated the wafer deluge system designed tor fast Such 
a contingency. We bad to exit the pad elevator through a virtual watt of water, 

We worn thin htue cotton flight mts hack then and were soaked to the bom as 
we entered toe air-conditioned astronaut van for the ride back to crew quarters. 
The drenched crew shivered and huddied together as we watched the Discovery 
recede through the rear wmdow ot the van. and as Mm A tuitane wyty observed. 
"TThs isn 't exactly what I expected spaceflight to he fifre. " The entire cram 
including Commander Hank. Harts field, toe other Mission Specialists Mike Multan? 
and Judy ftesmk. a rtf Payload SpaoaHst Charlie Walker, contributed to an easy 
camaraderie that made the tong hours of training tor the mission truly enjoyable.* 


Michael Coats 

Ptkh(mSTS-4W(1DB4). 
CdmmmHfof On &TS-29 (1909) 
and STS-39 (12911. 
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□ Phoenix 
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Houston 
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O Debn& Event 
O Video Observer 
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witness Accounts— Key to Understanding Columbia Breakup 


14:00-15 
Debris Sh 


14:00:18.3 

Catastnoph 

Event 
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